of technical change and the factors influencing technical efficiency at the plant level. Subcontracting is found to improve the efficiency of user firms in the textile, cement, and motor vehicles industries. The ownership type and the source of technology are found to be important determinants of plant-level efficiency. Other important factors in efficiency are legal status of the firm, product characteristics, and regional agglomeration. The study finds a positive relationship between the plant size and technical efficiency in the cement and motor vehicles industries. Ikhsan-Modjo (2006) examines the patterns of total factor productivity growth and technical efficiency changes in Indonesia's manufacturing industries over the period [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] . The study uses the data incorporating both the liberalisation years and the crisis/ post crisis years sourced from an annual panel survey of manufacturing establishments. Following the approach of Battese and Coelli (1992) , a translog frontier production function is estimated. Gross output is regressed on inputs like the cost of capital, wages, intermediate inputs and energy, and the study finds that technical progress is the most important factor in explaining TFP growth in the Indonesian manufacturing sector. Tripathy (2006) examines efficiency gap between foreign and domestic firms in eleven manufacturing industries of India during 1990-2000. Two different techniques, i.e. stochastic frontier and data envelopment analysis are used to measure efficiency of the firms. The study assumes a Cobb-Douglas technology and estimates stochastic production and cost frontier in each industry to measure technical efficiency and cost efficiency of each firm as well as to obtain some inference on allocative efficiency. The stochastic frontier estimations show that generally foreign firms are technically efficient with significant mean difference as compared with the domestic firms. The data envelop technique comes at the same conclusions albeit with a few exceptions. The average cost efficiency scores in terms of stochastic frontier show mixed results: it indicates that there is a weak evidence for foreign firms to be allocatively inefficient in drugs and pharmaceuticals as compared with the domestic firms since the former are on average technically efficient but cost inefficient. On the other hand the data envelop results show that foreign firms are generally more efficient than domestic firms in terms of allocative efficiency. The evidence indicates that foreign firms tend to use more labour than capital as compared with domestically owned firms and hence the study concludes that the foreign firms are not using an inappropriate technology. Alvares and Crespi (2003) explore differences in technical efficiency in Chilean manufacturing firms. The authors use plant survey data and apply non-parametric frontier Data Envelopment Analysis. A stratified random sample is employed and firms are classified according to ISIC (3-digits) classification. It is found that the average efficiency of the sample is 65 percent with a large heterogeneity among sectors, and that the professional and scientific equipment sector exhibits 91 percent efficiency, while agro-industries and textiles have much lower efficiency levels at 49 percent and 34 percent respectively. Efficiency estimates are further used in regression analysis to explore the factors influencing efficiency levels, and the study finds no relationship between firm size and level of efficiency. The key attributes of the efficient firms are found to be access to credit, labour skills, experience and education level of firm owner, and orientation to international markets etc. Njikam (2003) assesses the effects of trade reform on firm-specific technical efficiencies in Cameroon manufacturing using firm-level balanced panel data for the period from 1988-89 to 1997-98. This period is further sub-divided into two sub-periods: the pre trade reform period covering the years 1988-89 to 1991-92, and the post trade reform period covering the years1994-95-1997-98. A Cobb-Douglas stochastic production frontier is estimated for each industrial sector. Results indicate that relative to the pre-reform scores, the post-reform average technical efficiency increased in six of eight industries and in total manufacturing. The pre-reform firm-specific technical efficiencies decreased on average at the annual rate of 0.76 percent, while the post-reform firm-specific technical efficiencies increased on average at an annual rate of 1.4 percent. The study concludes that the trade reform provided an enabling environment for improving firm-level technical efficiency.
In the context of Pakistan's economy, Burki and Khan (2005) analyse the implications of allocative efficiency on resource allocation and energy substitutability. The study covers the period 1969-70 to 1990-91 and utilises pooled time series data from Pakistan's large scale manufacturing sector to estimate a generalised translog cost function. The study also computes factor demand elasticities and elasticities of substitution by using the parameters of the estimated generalised cost function. The results indicate strong evidence of allocative inefficiency leading to over-or underutilisation of resources and higher cost of production. Input-mix inefficiency takes the form of over-utilisation of raw material and capital vis-à-vis labour and energy. The study finds that allocative inefficiency of firms has on average decreased the demand for labour by 0.19 percent and increased the demand for energy by 0.12 percent. Own price elasticities of factors of production imply that the demand for capital is much more sensitive to its own price than the demand for labour. However, the elasticity of substitution between all factors is found out to be positive, which implies that they are substitutes. This is attributed to installation of new but more energy-efficient capital. The new machinery and plants, although more energy-intensive and raw material saving, leave the share of capital and labour unchanged.
METHODOLOGY AND DATA
This study utilises the Stochastic Frontier (SF) technique, originally proposed by Aigner, Lovell, and Schmidt (1977) , to estimate a production frontier which will serve as bench mark to estimate the technical efficiencies of various industries. The study covers 101 industries for the years 1995-96 and 2000-01. So, it is a comparative study of two cross-sections.
The Stochastic Production Frontier is assumed to be of Cobb-Douglass form with a composite error term: The symmetric error term v i is the usual noise component to allow for random factors like measurement errors, weather, strikes etc. The non-negative error term u i is the technical inefficiency component. The Ordinary Least Square estimation of the above model provides consistent estimates of i , but not of 0 . More importantly, we cannot obtain efficiency estimates through OLS [Kumbhakar and Lovell (2000) ]. This issue is resolved by applying Maximum Likelihood estimation technique to obtain consistent parameter estimates as well as efficiency scores.
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The estimated model forms the basis for computing a predictor of technical efficiencies. Battese and Coelli (1988) suggest the following predictor of technical efficiencies:
Where e i = v i = u i and E is the expectation operator. The above expression measures how far a firm lies below the frontier after allowing for random errors.
The next step is to check the significance of inefficiencies estimated by the model, i.e. to test the null hypothesis of no inefficiencies against the alternative hypothesis that inefficiencies are present. As suggested by Coelli (1995) , a one-sided likelihood ratio test with a mixed chi-square distribution ( Output CMI reports value added as well as contribution to GDP. Value added reported in CMI does not allow for non-industrial costs. So we have used contribution to GDP as output which equals value of production minus industrial cost minus net non-industrial cost.
Capital
Capital consists of land and building, plant and machinery and other fixed assets which are expected to have a productive life of more than one year and are in use by the establishment for the manufacturing activity.
Labour
Labour includes employees, working proprietors, unpaid family workers and home workers.
Industrial Cost
Industrial cost consists of cost of raw materials, fuels and electricity consumed, payments for work done, payments for repairs and maintenance and cost of goods purchased for resale.
Non-industrial Cost
Non-Industrial Cost consists of cost of payments for transport, insurance payments, copy rights and royalties, postage, telegraph and telephone charges, printing and stationery costs, legal and professional expenses, advertising and selling expenses, traveling expenses and other such expenses incurred by the establishment.
EMPIRICAL RESULTS
The model is estimated by maximum likelihood method for both the periods and the results are reported in Tables 1 and 2 . All variables are statistically significant for both years except that of labour, which is insignificant for the year 2000-01. A possible explanation may be that the presence of rigidities in terms of worker lay off 6 may prevent firms from an optimal utilisation of the labour input which may become redundant owing to the adoption of more efficient technologies. That such technological developments have indeed taken place is corroborated by Burki and Khan (2005) The likelihood ratio test of one-sided error gives a value of 4.3 for the year 1995-96 (significant at 95 percent) and 1.3 for the year 2000-01 (significant at 88.5 percent); implying that the use of stochastic frontier is justified.
Overall, the mean efficiency score increased from 0.58 in 1995-96 to 0.65 in 2000-01, indicating an improvement in efficiency of the large scale manufacturing sector 7 (see appendix for detailed efficiency scores). The results are, however, mixed at the disaggregated level. Table 3 reports the mean efficiency scores of various industries at the 3-digit level. In 1995-96, the top five industries in terms of their efficiency levels included tobacco manufacturing, petroleum refining, other nonmetallic mineral products, other manufacturing, electrical machinery and supplies. Among this group, while the level of efficiency of petroleum refining and electrical machinery and supplies improved marginally in 2000-01, the efficiency levels of tobacco manufacturing, other non-metallic mineral products, and other manufacturing declined. The five least efficient industries turned out to be sports and athletic goods, surgical instruments, leather and leather products, manufacturing of textiles, and wearing apparel. It is important to note that all of these industries are export-oriented industries. Their low level of efficiency probably explains why the government has all along provided a host of incentives to such export-oriented industries i.e. to offset their inherent inefficiencies. The situation is somewhat different in 2000-01, when sports and athletic goods, nonferrous metals, and iron and steel made into the top five efficient industries. Most remarkable is the turnaround shown by the sports and athletic goods which earlier ranked among the least five efficient industries. Among the five least efficient industries are transport equipment, wearing apparel, glass and glass products, surgical instruments, and food manufacturing. It is noteworthy that the textiles and manufacturing is only marginally better off as compared with 1995-96 lying a notch above the 5 least efficient industries.
The efficiency scores of a diverse range of industries including textiles manufactures, food manufacturing, industrial chemicals, iron and steel, drugs and pharmaceutical products, electrical machinery and supplies, and non-electrical machinery etc indicate improvement in efficiency over time. 8 It is important to note that while efficiency levels have improved, big gaps remain in terms of the location of firms from the frontier: for example, in 2000-01, the mean efficiency score ranged from 0.53 (transport equipment) to 0.87 (tobacco manufacturing). This implies that there is considerable room for improvement in the efficiency levels of these industries.
There has been a decline in efficiency of other non-metallic mineral products, tobacco manufacturing, transport equipment, other chemical products, pottery, china and earthenware, and glass and glass products. The highest decline is recorded by glass and glass products (15.10 percent) followed by transport equipment (6.79 percent), other nonmetallic products (6.39 percent), other chemical products (4.25 percent), pottery, china and earthenware (2.4 percent) and tobacco manufacturing (0.84 percent).
CONCLUDING REMARKS
This paper has examined the efficiency of the large scale manufacturing sector of Pakistan using the stochastic production frontier approach. A stochastic production frontier is estimated for two periods-1995/96 and 2000/01-for 101 industries at the ISIC 5-digit level. The results show that there has been some improvement in the efficiency of the large scale manufacturing sector, though the magnitude of improvement remains small. The results are mixed at the disaggregated level: whereas a majority of industrial groups have gained in terms of technical efficiency, some industries have shown deterioration in their efficiency levels including, for example, transport equipment, glass and glass products, other non-metallic mineral products, and other manufacturing. There may be several factors that may have caused a decline in the technical efficiency of such firms, not least the trade policy environment that may have shielded such industries from external competition. Further research may focus on the specific determinants of technical efficiency including the macroeconomic and trade policy environment. 
APPENDIX

Efficiencies Scores at Industry Level
